11/1 1/04 14:17 F AX 919 654 4521 



WITHROW & TERRANOVA 



USPTO Ctrl Fax @003 



In the Claims: 



1 . (Original) A high voltage gaUium nitride (GaN) transistor structure comprising: 

a) a substrate; 

b) a plurality of epitaxial layers deposited on the substrate and comprising: 

i) a transitional layer deposited above the substrate; 

ii) a sub-buffer layer deposited above the transitional layer and adapted to 
prevent electrons from entering the transitional layer and the substrate during high 
voltage operation; and 

iii) a GaN buffer layer deposited above the sub-buffer layer; and 

c) electrical contacts deposited on the plurality of epitaxial layers, thereby forming a 
high electron mobility transistor. 

2. (Original) The structure of claim 1 wherein the sub-buffer layer is essentially aluminum 
nitride. 



3. (Original) The structure of claim 1 wherein the plurality of epitaxial layers further 
comprise a Schottky layer deposited above the GaN buffer layer. 

4. (Original) The structure of claim 3 wherein the Schottky layer is essentially aluminum 
gallium nitride. 

5. (Original) The structure of claim 3 wherein the plurality of epitaxial layers further 
comprise a GaN termination layer deposited above the Schottky layer and adapted to protect the 
Schottky layer from surface reactions. 

6. (Original) The structure of claim 5 wherein the GaN termination layer is further a 
reproducible termination layer, thereby increasing effectiveness of passivation. 

7. (Original) The structure of claim 5 wherein the GaN termination layer is sufficiently thin 
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to allow electrons to tunnel through the GaN termination layer. ^ 
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8. (Original) The structure of claim 7 wherein the GaN termination is approximately 1-2 
nanometers (nm) thick. 

9. (Original) The structure of claim 1 wherein the contacts comprise a source contact, a gate 
contact, and a drain contact, further wherein the source, gate, and drain contacts are metallic. 

10. (Original) The structure of claim 9 wherein a source-drain breakdown voltage is at least 
one-hundred (100) volts. 

1 1 . (Original) The structure of claim 1 wherein the transitional layer is deposited on the 
substrate, the sub-buffer layer is deposited on the transitional Jayer, and the GaN buffer layer is 
deposited on the sub-buffer layer. 

12. (Original) The structure of claim 1 1 wherein the plurality of epitaxial layers further 
comprise: 

an aluminum nitride Schottky layer deposited on the gallium nitride buffer layer; and 
a GaN termination layer deposited on the Schottky layer. 

13. (Original) A gallium nitride (GaN) transistor structure comprising: 

a) a substrate; 

b) a plurality of structural epitaxial layers deposited on the substrate and including a 
GaN buffer layer; 

c) a GaN termination layer deposited on the plurality of structural epitaxial layers 
and adapted to protect the plurality of structural epitaxial layers from surface reactions; and 

d) electrical contacts deposited on the GaN termination layer, thereby forming a high 
electron mobility transistor. 

14. (Original) The structure of claim 13 wherein the GaN termination layer is further a 
reproducible termination layer, thereby increasing effectiveness of passivation. 
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15. (Original) The structure of claim 13 wherein the GaN termination layer is sufficiently 
thin to allow electrons to tunnel through the GaN termination layer. 



16. (Original) The structure of claim 15 wherein the GaN termination is approximately 1-2 
nanometers (nm) thick. 
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17. (Original) The structure of claim 13 wherein the plurality of structural epitaxial layers 

further comprise a transitional layer deposited ahove the substrate. 

i 
i 

! 

18. (Original) The structure of claim 17 [wherein the GaN buffer layer is deposited above the 
transitional layer. 



19, (Original) The structure of claim 18 \ wherein the plurality of structural epitaxial layers 
further comprise a Schottky layer deposited: above the GaN buffer layer. 



20. (Original) The structure of claim 19 wherein the Schottky layer is essentially aluminum 
gallium nitride. 

i 

21. (Original) The structure of claim 13| wherein the electrical contacts comprise a source 
contact a gate contact, and a drain contact, 
are metaJlic. 

22-25. (Cancelled) 



further wherein the source, gate, and drain contacts 



PAGE W RCVD AT 11/11/2004 1:16:16 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-1/0 1 DNIS:8729306 1 CS1D:919 654 4521 * DURATION (mnws):01<54 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES - 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

$^ LINES OR MARKS ON ORIGINAL DOCUMENT * \J ;. v,^: o } : \£k . 

□ REFERENCE(S) OR EXHD3IT(S) SUBMnTED ARE POOR QV^^t ^ Ca: 

□ OTHER: ■ ■ P CVDXIli, = . 

IMAGES ARE BEST AVAILABLE COPY. TMAGHB Aim 
As rescanning these documents will not correct fhe image 
problems checked, please do not report these pro^^y^cd 
the IFW Image Problem Mailbox. ; the ?FaV *m-f:ge 



